Functional domains of the yeast splicing factor Prp22p.
The essential Saccharomyces cerevisiae PRP22 gene encodes a 1145-amino acid DEXH box RNA helicase. Prp22p plays two roles during pre-mRNA splicing as follows: it is required for the second transesterification step and for the release of mature mRNA from the spliceosome. Whereas the step 2 function of Prp22p does not require ATP hydrolysis, spliceosome disassembly is dependent on the ATPase and helicase activities. Here we delineate a minimal functional domain, Prp22(262-1145), that suffices for the activity of Prp22p in vivo when expressed under the natural PRP22 promoter and for pre-mRNA splicing activity in vitro. The biologically active domain lacks an S1 motif (residues 177-256) that had been proposed to play a role in RNA binding by Prp22p. The deletion mutant Prp22(351-1145) can function in vivo when provided at a high gene dosage. We suggest that the segment from residues 262 to 350 enhances Prp22p function in vivo, presumably by targeting Prp22p to the spliceosome. We characterize an even smaller catalytic domain, Prp22(466-1145) that suffices for ATP hydrolysis, RNA binding, and RNA unwinding in vitro and for nuclear localization in vivo but cannot by itself support cell growth. However, the ATPase/helicase domain can function in vivo if the N-terminal region Prp22(1-480) is co-expressed in trans.